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The goal of deploying novel endophyte strains in tall fescue varieties has been to achieve forage 
yields, stress tolerance, and persistence similar to toxic endophyte tall fescue varieties (mainly 
‘Kentucky 31’ endophyte infected with the common toxic endophyte strain), but with the 
superior animal performance results seen with endophyte-free tall fescue varieties or other non-
toxic forage species (orchardgrass, alfalfa, etc.).  In addition to better stand persistence, less 
weed encroachment has been reported in novel endophyte (and toxic endophyte) tall fescue 
varieties compared to their endophyte-free versions (Rudgers et al., 2010; Bouton et al., 2002). 
The improved competitive ability of endophyte-containing tall fescue populations in part may be 
due to reduced herbivory by insects (Vicari et al. 2002). Most novel endophyte strains have 
reduced or no ergot alkaloid production compared to the common toxic endophyte strain found 
in Kentucky 31, but they still produce other types of alkaloids with insecticidal properties but not 
anti-mammalian effects. Other research has shown that novel endophyte tall fescue plantings 
may resist re-colonization or contamination by toxic-endophyte tall fescue from the soil seed 
bank or introduction of toxic endophyte-infected seed by other means (feeding hay, grazing seed 
heads of toxic endophyte tall fescue) (Barker et al., 2005).   
 
Novel endophyte tall fescue varieties have been available for forage growers for 15 years, since 
the release of ‘Jesup MaxQ’.  Jesup was released in 1997, and initially was marketed as either an 
endophyte-free variety, or infected with common toxic endophyte (Bouton et al., 1997). 
Endophyte-free tall fescue varieties have been shown to be less tolerant to stresses such as 
drought, low soil fertility, and overgrazing (Bouton et al., 1993; West et al., 1993), but can be 
viable options in less stressful locations and with proper management (primarily maintenance of 
soil fertility and prevention of overgrazing). Early results with new (‘novel’) endophyte-containing 
tall fescue varieties were more encouraging than experiences with endophyte-free varieties 
(Bouton et al., 2002), so Jesup MaxQ was released in 2000. Over the past several years more 
novel endophyte tall fescue varieties have been developed. Soon a new novel endophyte tall 
fescue developed at the University of Kentucky will hit the market. 
 
Development of ‘Lacefield MaxQ II’ 
By 2002 sufficient data supporting the release of a new endophyte-free tall fescue population 
(KYFA9301) had been generated by the forage grass breeding project at the University of 
Kentucky.  The original source material for KYFA9301 came from an old variety trial at the U.K. 
Spindletop Agronomy Research Farm in Lexington that had been harvested during 1987-88 for 
18 consecutive months, at monthly intervals, then mowed as turf for four years. In 1992 tillers 
were collected from plots that had maintained good stands, and were tested to confirm 
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endophyte-free status. Most of the 22 selected parental clones were from endophyte-free 
Kentucky 31 and related entries in the yield trial. KYFA9301 demonstrated excellent seedling 
vigor, a desirable maturity (3-5 days later than Kentucky 31), high yield potential, and good 
grazing tolerance (as an endophyte-free variety). With the commercial release of Jesup MaxQ, 
and the challenges of producing and marketing the same tall fescue variety with three different 
endophyte statuses (EI, EF, and AR542/MaxQ) (Bouton, 2009), it was decided to delay the release 
of KYFA9301, and partner with Grasslanz Technology, Ltd., Palmerston North, New Zealand, to 
insert novel endophyte strains, including strain AR584 (covered by U.S. Patent 6,111,170). 
Performance testing of KYFA9301/AR584 began in 2005 in university forage variety trials.  After 
reselecting for improved seed yield in Oregon and additional forage variety trial testing, this 
population was released in 2015 by the Kentucky Agricultural Experiment Station. During the 
years it was grown in variety trials, it has gone by several names: KYFA9301/AR584. AgRFA150, 
AgRFA1502, and AgR1502. It was officially named ‘Lacefield’ in recognition of the distinguished 
career of Garry D. Lacefield, Extension Professor Emeritus at the University of Kentucky, when it 
was approved for released in 2015. This new variety will be commercialized by Pennington Seed, 
Inc. and sold as ‘Lacefield MaxQ II’. 
 
Animal Performance Trials 
In Kentucky a two-year grazing experiment was completed in 2009 with steers on paddocks 
planted to the following tall fescue treatments: Kentucky 31 EI (common toxic endophyte), Jesup 
MaxQ, Lacefield MaxQ II, and Lacefield EF (Johnson et al., 2012). Lacefield MaxQ II, like the other 
two non-toxic fescue treatments (Jesup MaxQ and Lacefield EF), improved steer body weight 
gains and avoided fescue toxicosis symptoms compared to Kentucky 31. Lacefield MaxQ II 
provided greater carrying capacity in late June and July compared to Jesup MaxQ. Measures of 
animal response to these tall fescue varieties included rectal and skin temperature, and serum 
prolactin levels.  Steers grazing Lacefield MaxQ II and the other two non-toxic varieties showed 
no decrease in serum prolactin concentrations or increased rectal and skin temperature 
(indicators of fescue toxicosis) as compared to steers grazing Kentucky 31 with the toxic 
endophyte. 
 
Five tall fescue pastures (Kentucky 31 E+, Jesup MaxQ, GA-186/ AR584, PDF/AR584, and 
KYFA9301/AR584 = Lacefield MaxQ II) were used in a grazing study in Mississippi during 2009-
2010 that compared steer growth performance, toxicity, feedlot performance, and carcass traits 
(Parish et al., 2013). Despite varying levels of contamination by toxic endophyte tall fescue 
volunteers in these pastures (5.5-30.3%), all of the novel endophyte tall fescue varieties showed 
no fescue toxicosis compared to responses seen with the Kentucky 31 pasture (depressed serum 
prolactin concentrations, elevated rectal temperature, and higher hair coat scores). Spring 
grazing ADG for Lacefield MaxQ II was nearly twice that seen for Kentucky 31 (1.02 vs. 0.53 
kg/head/day). ADG for Lacefield MaxQ II was also greater than that seen with Jesup MaxQ and 
GA-186-AR584 (0.90 and 0.91 kg/head/day).  There were no significant differences in fall grazing 
ADG among the novel endophyte tall fescue varieties, but all non-toxic lines were about 40% 
greater than that seen with Kentucky 31 (0.70 vs 0.50 kg/day). 
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Broad Adaptation and Yield Trial Performance 
Lacefield MaxQ II has been tested in numerous university field trials for forage yield, winter 
hardiness, seedling vigor, and persistence.  It has proven to be widely adapted, surviving winters 
in Wisconsin and Pennsylvania, and summers in Georgia and Mississippi.  It has performed well 
in yield trials in Wisconsin, Pennsylvania, Illinois, Tennessee, Virginia, Kentucky, Georgia, and 
Mississippi. Many of these trials are accessible through the University of Kentucky Forage 
Extension web page.  See the following tables for a summary of Lacefield MaxQ II’s performance 
in many of these trials (courtesy of Tony Stratton, AgResearch USA, Asheville, NC). 
 
  
Table 1.   Dry Matter Yield (relative to mean yield) 
 
  Upper Midwest - Test Location 
  Arlington 
WI 
Arlington 
WI 
Arlington 
WI 
 Seeded Apr 2006 Aug 2007 Apr 2010 
 Age (Years) 3.5 3.2 2.3 
Cultivar Endophyte Relative to Mean Yield 
Lacefield MaxQ II 103 100 97 
Jesup MaxQ 100 100  
Jesup AR584   95 
Kentucky 31 Toxic E+  102  
Texoma MaxQ II 111 104 105 
Advance MaxQ  104 102 
Bariane Nil 78 76 103 
Barolex Nil 115 109 104 
BarOptima E34   105 
Select Nil 107 101 105 
Pradel MF Nil  86  
Mean Yield lb/ac/year 9,264 10,435 7,856 
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Table 2. Dry Matter Yield (relative to mean yield) 
 
  Lower Midwest - Test Location 
  Urbana 
IL 
Urbana 
IL 
Haller 
Farm 
PA 
Rock 
Springs 
PA 
Rock 
Springs 
PA 
 Seeded Apr 2006 Apr 2008 Aug 2006 Apr 2006 Apr 2008 
 Age (Years) 3.3 3.1 3.1 3.5 3.5 
Cultivar Endophyte Relative to Mean Yield 
Lacefield MaxQ II 104 99 106 103 101* 
Jesup MaxQ 110  114 106 96 
Kentucky 31 Toxic E+ 100 100  112 110* 
Texoma MaxQ II 92 105 116 108 111* 
Advance MaxQ 82 95 109 83 86 
Bariane Nil 89  79 75 94 
Barolex Nil 112  100 90  
BarOptima E34     95 
Select Nil 110  116 107 108* 
Duo FL Nil   78 70  
Mean Yield lb/ac/year 12,613 13,940 6,561 8,721 10,380 
* = not significantly different (0.05 LSD) 
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Table 3. Dry Matter Yield (relative to mean yield) 
 
  Northern Tall Fescue Belt - Test Location 
  Lexington 
KY 
Quicksand 
KY 
Lexington 
KY 
Lexington 
KY 
Lexington 
KY 
 Report # PR-577 PR-592 Private PR-612 PR-630 
 Seeded Sep 2005 Sep 2005 Sep 2006 Sep 2007 Sep 2008 
 Age (Years) 3.1 4.2 3.2 2.9 3.1 
Cultivar Endophyte Relative to Mean Yield 
Lacefield MaxQ II 105 100* 104* 109* 104* 
Jesup MaxQ 107 101* 108* 101* 93 
Kentucky 31 Toxic E+ 117* 106* 105* 101* 91 
Kentucky 32 Nil     97 
Texoma MaxQ II 103  112*   
Bariane Nil 107 91 76   
Barolex Nil 98  104*   
BarOptima E34 132*   98  
Bronson Nil 95 98*  96  
Select Nil 107 87 108* 99 103* 
Mean Yield lb/ac/year 5,327 10,055 6,073 7,433 6,807 
* = not significantly different (0.05 LSD) 
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Table 4.  Dry Matter Yield (relative to mean yield) 
 
  Mid Tall Fescue Belt - Test Location 
  Greeneville 
TN 
Knoxville 
TN 
Milan 
TN 
Orange 
VA 
Blackstone 
VA 
 Seeded Sep 2008 Sep 2009 Sep 2008 Sep 2006 Sep 2006 
 Age (Years) 3.1 2.6 2.6 2.0 2.3 
Cultivar Endophyte Relative to Mean Yield 
Lacefield MaxQ II 91 86 105 104 98 
Jesup MaxQ 94 100 95 108 115 
Kentucky 31 Toxic E+    116 112 
Texoma MaxQ II 103  102 106 116 
BarOptima E34  83  104 90 
Bronson Nil    104 109 
Select Nil 107 98 102   
Duo FL Nil    63 70 
Mean Yield lb/ac/year 6,876 2,790 5,227 9,189 6,585 
 
 
 
 
  
26 
 
Table 5. Dry Matter Yield (relative to mean yield) 
 
  Southern Tall fescue Belt - Test Location 
  Athens GA Starkville 
MS 
 Seeded Oct 2007 Sep 2006 
 Age (Years) 3.1 1.7 
Cultivar Endophyte Relative to Mean Yield 
Lacefield MaxQ II 94 96 
Jesup MaxQ 102 104 
Jesup AR584  100 
Kentucky 31 Toxic E+ 100 110 
Texoma MaxQ II 108 104 
BarOptima E34 86  
Bronson Nil 96  
Drover Nil 102  
Select Nil  100 
Mean Yield lb/ac/year 7,614 10,922 
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